The reversal of increased gluconeogenesis in the tumor-bearing rat by tumor removal and food intake.
The accelerated mobilization of peripheral protein and subsequent increased gluconeogenesis are regarded as mechanisms of cancer cachexia. To determine the relation of gluconeogenesis to different degrees of tumor burden and subsequent tumor removal in the fed and fasted states, we examined the activity and mRNA levels of the key regulatory enzyme for gluconeogenesis: phosphoenolpyruvate carboxykinase (PEPck) in the liver of Fischer rats with a transplanted methylcholanthrene-induced sarcoma. PEPck activity in liver cytosol, after a 24-hour fast, was significantly higher in the tumor-bearing rats than in their pair-fed controls. The increase in enzyme activity was clearly evident at 8% tumor burden and correlated positively with the degree of tumor burden (r = 0.85, p less than 0.01). Removal of the tumor produced a complete reversal of PEPck activity 10 days after excision. Regular feeding also abolished this increased enzyme activity. A similar trend was seen in the mitochondria. PEPck mRNA levels of rats with greater than 11% tumor burden in the fed state were decreased more than those of controls. PEPck mRNA levels were equally elevated in tumor bearers and controls in the 24-hour-fasted state. These results suggest that tumor-bearing simulates the fasted state associated with hypoglycemia, which in turn triggers induction of the gluconeogenic enzyme, PEPck.